The current study was evaluated the chelating effect of Aquilaria malaccensis and Aristolochia longa against lead induced biochemical alterations and bioaccumulation of lead in tissues of rats. 25 adult female Wistar albino rats, equally divided into control and four treated groups, received either lead, lead + A. malaccensis, lead + A. longa and lead + A. malaccensis + A. longa lead (100 mg/kg b.w) as Pb(C2H3O2)2 added in their drinking water for 75 days. A. malaccensis and A. longa (at a dose 1% of diet) were added to the feed during the last 15 days of lead exposed in the animals. Result showed that in lead-intoxicated rats, an increase of lead accumulation in serum, bone and liver of rats. Results also revealed that lead affected metabolic system by increasing blood glucose and serum urea concentrations and decreasing serum calcium concentration. Treatment with A. malaccensis and A. longa alone or combined significantly reduced the adverse effects related to most of serum and tissue lead accumulation and restored biochemical parameters alterations in animals treated with lead. The present study shows that A. malaccensis and A. longa are an effective chelating agents for the removal of lead and it has proved efficient in restoring both the biochemical alteration and toxicity after a sub lethal exposure of lead acetate in rats.
Introduction
Lead is an environmental pollutant that has a toxic effect on humans. Lead has been used for a long time in the metal products industry, pipelines, cables, as well as in paints and A. malaccensis has numerous biological activities, including activity, anti-microbial, anti-tumor, anti-allergic, anti-oxidant 6 .
Aristolochia longa L. (Aristolochiaceae) known in our region
"Beroustoum" is a medicinal plant very used by women against ovarian insufficiency, also for cicatrization and diuretic and also used for the analgesic and anti-inflammatory effect 7 . The present study evaluated microstructural changes following simultaneous administration of powder of rhizome of Aristolochia longa on lead -induced metabolic disorders and lead bioaccumulation in tissues of rats.
Materials and Methods

Animals and Handling
Twenty five adult females albino rats, weighing 224-230 g, were brought from the animal house of Pasteur institute, Algeria. 
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Experimental design
The experiment was conducted over a period of 10 weeks. After a period of adaptation, the animals, at the age of 08 weeks, 
Preparation of serum and tissue samples
At the end of 2 weeks of Aquilaria malaccensis and Aristolochia longa treatment, rats were fasted for 16 hrs, anaesthetized with chloroform by inhalation, rats were decapitated and blood was transferred into non-heparinized tubes for serum biochemical analysis. Serum was obtained by centrifugation of the blood at 3000 rpm for 10 min and then quickly frozen at −20C o until used. Liver and bone samples were rapidly excised, weighed and rinsed in ice cold saline (0.9% NaCl (w/v) and treated for measurement of lead level.
Measurement of biochemical parameters
Blood glucose, serum urea, serum protein and serum Calcium levels were determined by use commercial kit from Spinreact, 
Determination of lead concentration
In the serum samples
In the serum samples, lead was determined after 10-fold dilution. In this case, the lead standards were prepared from a 1 mg/mL lead acetate standard solution, All tubes were soaked in
In the tissues samples
Dry calcination of liver and bone is carried out in a muffle furnace at a temperature of 600 ° C for 6 hours. The ash obtained is dissolved by an attack of 3ml of pure nitric acid (HNO3). The liquid obtained is filtered on filter paper in a 20 ml flask and completed to its final volume with the demineralized water. For the lead assay, lead standards are prepared from a 1000 ppm stock solution, using a nitric acid (1%) solution for dilution 9 .
Statistical Analysis
Carried out by using 1-way analysis of variance (ANOVA)
followed by Dunet's test to compare means among the groups.
Differences were considered statically significant at p<0.05.
Results
Initial body weight, body weight gain and relative liver weight
Pb(C2H3O2)2 treatment at a dose (100 mg/kg b.w) caused a decrease (p<0.05) in body weight and an increase in Relative liver weight in the rats compared to the control rats. Whereas the animals that received the powder of rhizome A. longa and heartwood A. malaccensis alone or combined showed partial reversion of this change (Fig 1) . 
Lead concentration
Biochemical parameters
Our results (Table 3) 
Discussions
Through this study, we investigated the potential benefit of treatment with rhizome powder of A. longa in reversing Pbinduced liver oxidative stress in rats orally exposed to Pb.
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In Our study we observed that lead administration resulted in striking reduction in body weight of the albino rats. Similar types of findings were observed in a study conducted by Reckziegel
et al.(2016)
10
.
Fig 1: Mean initial Body weight (g), final Body weight (g) and relative liver weight of control and experimental rats
Values are mean ± SEM, n=5: number of observations. * p<0.05 significantly different from control group. a p<0.05 significantly different from Lead group However, it is possible to explain the drop in body weight due to an eating disorder (anorexia) induced by heavy metal contamination such as lead in our study 11 or to explain by lead induced oxidative stress causing a decrease in muscle mass and adipose (cachexia) that reflect directly on body weight . The improvement effect of the A. malaccensis and A. longa against the reduction of calcium shows the effect of chelating of these plans against the accumulation of lead in organs which decreases their level which improves the level of body calcium.
Conclusion
Data from this study suggest that rhizome powder A. longa treatment attenuates lead induced liver and bone toxicity and lead accumulation. A. malaccensis and A. longa could serve as a true functional food and may positively affect health promotion via reducing lead toxicity.
Conflict of interest
We declare that we have no conflict of interest.
Author's contributions
SD and KZ performed whole experimental procedures. All authors read and approved the final manuscript.
Acknowledgements
The first author would like to thank the Faculty of Sciences of Nature and Life, University of El Oued, Algeria for the permission to utilize the facilities to make this work.
References
